Purification of human fetal hippocampal neurons by flow cytometry for transplantation.
We have established primary cultures, highly enriched in neurons, from the hippocampus of human fetal brains at 20-23 gestational weeks. More than 80% of cells were viable when seeded. Neurons were isolated from primary cultures by flow cytometry to a high degree of purity, as demonstrated by immunocytochemical staining. FACS scanning analysis using a DNA-staining dye showed that hippocampal neurons did not divide in culture. To demonstrate that FACS-sorted neurons can be transplanted and integrated into the host brain, neuron-enriched primary culture from human fetal striatum was infected with a viral-mediated vector containing a reporter gene, beta-galactosidase. Striatal neurons were subsequently purified by flow cytometry and transplanted into the striatum of rats. Following transplantation, the rat brains were processed for beta-galactosidase histochemistry and electron microscopy. Beta-galactosidase expression indicates that transplanted human neurons survived in the host and were metabolically active. The transplanted neurons received synaptic inputs, as judged from the presence of presynaptic terminals on their surface. Our study demonstrates connectivity between transplanted human fetal primary neurons and host tissue at the ultrastructural level. Our results support the feasibility of ultimately transplanting neurons into humans as a possible treatment for recovery of the nervous system (e.g., neurodegenerative diseases).